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Research Accouclishments

As we have described in previous end-of-year reports, we have made

advances in several areas of polymer electrolytes, only the highlights are

listed here.

(1) Experiments on the polyethylene oxide NaBF4 complex doped with

varying amounts of NaBH4 strongly indicate that the cations are not

transported down helical tunnels as originally proposed.

(ii) A new class of polyphosphazene comb polymers was synthesized (eg.

ENP(OC 2H 4OC2H4OCH3 )2]n) and the salt complexes were well

characterized. For many years these polymer salt complexes

displayed the highest ionic conductivitv of any solvent-free polymer

electrolyte.

(iii) Pulsed fild gradient NMR studies of polymer electrolytes were

performed to determine diffusion coefficients for Li+ (7Li NMR) and

S03CF3 - (
19FNMR). These represent some of the most precise and

extensive data or diffusion coefficients in polymer electrolytes,

and they provide insight into ion pairing in these materials.

(iv) A new class of mixed ionic-electronic conductors was synthesized and

investigated. These consist of a polar polymer complexed with NaIx.

When x - 1, the material is a simple ionic conductor. As x

increases, electronic conductivity is observed and eventually at

largo values of x electronic conductivity dominates. In the

intermediate range, both ionic conductivity and electronic

conductivity increase with increasing x. We hope to continue

studies of this correlation between ionic and electronic

conductivity, and the mechanism for electronic conductivity.



(v) We prepared the first solvent-free polyelectrolytes with good ionic

conductivity. Initially these were plasticized materials but more

recently, phosphazcne comb polymers have been synthesized and

sudied. The latter include new anion conductors that have higher

conductivities than any previously reported.
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